Effects of OPC-6535 on lipopolysaccharide-induced acute liver injury in the rat: involvement of superoxide and tumor necrosis factor-alpha from hepatic macrophages.
The objective of this study was to investigate the effects of OPC-6535 on Propionibacterium acnes-primed and lipopolysaccharide-induced liver injury in the rat. P. acnes was administered intravenously to the rat at 16 mg/kg 7 days before the experiments. In liver perfusion experiments, lipopolysaccharide was mixed in perfusion buffer at 2.5 microg/mL. The chemiluminescence method and histochemical reduction of nitro blue tetrazolium were used for detecting superoxide. Release of cytokines into the perfusate was examined. In in vivo experiments, lipopolysaccharide was administered intravenously to the rat at 200 microg/kg. Concentrations of aspartate aminotransferase (AST), alanine aminotransferase (ALT), and cytokines were determined in the plasma, and myeloperoxidase activity was measured in the liver tissue. OPC-6535 was given intravenously at 1 mg/kg 30 minutes before lipopolysaccharide challenge, and was then, in perfusion experiments, added to the buffer at 10 micromol/L. In perfusion experiments, P. acnes and lipopolysaccharide caused dramatic production of superoxide, tumor necrosis factor-alpha (TNF-alpha) and growth-related oncogene/cytokine-induced neutrophil chemoattractant-1 (GRO/CINC-1). Superoxide was mainly from hepatic macrophages. Treatment with OPC-6535 suppressed superoxide and TNF-alpha but did not affect GRO/CINC-1. In in vivo experiments, P. acnes and lipopolysaccharide increased the level of TNF-alpha, GRO/CINC-1, AST and ALT in the plasma, and myeloperoxidase activity in the liver. OPC-6535 reduced TNF-alpha, AST, and ALT, but did not affect GRO/CINC-1 or myeloperoxidase. Attenuation of liver injury by OPC-6535 is believed to be due to its inhibitory effects on superoxide and TNF-alpha production by hepatic macrophages in P. acnes- and lipopolysaccharide-treated rats.